A 37-year-old female patient reported to the hospital with a nasal defect due to carcinoma. She was previously restored with nasal prostheses, but was not satisfied with its cosmetic appeal. A computerized tomographic (CT) scan of the defect area was made and converted into 3-dimensional (3D) digital data using dedicated medical imaging software. From the 3D image, measurements of the defect were calculated and compared with various nasal fossa measurements available in the digital database. A 3D nose model which had measurements that closely matched the defect area was extracted and superimposed on the defect area and margins adjusted. The data files were then sent for rapid prototyping (RP). A RP model was fabricated which was duplicated in wax and processed. The final result was a nasal prosthesis that conformed well to the patients' face and was also esthetically acceptable. The main advantage of computer-aided designing (CAD)-RP is that it allows trying various nasal forms on the patients face within few hours. This saves chair time, eliminates the impression step and provides patient and dentist an option of variety.
INTRODUCTION
Face gives us unique identity and recognition in this society. It is through the face we communicate with the outer world. Any damage to the face or its parts due to carcinoma or trauma is not well tolerated. With the loss of facial parts like eye, ear, nose, etc. there is not only functional damage but also psychological damage thereby affecting the total quality of life. [1] [2] [3] Hence, such patients should be well rehabilitated and their defects restored to the maximum. It is not always possible to restore facial defects only by surgical means. Surgery along with prosthesis or in some conditions only prosthesis can give satisfying results. 4 Majority of nasal defects are secondary to treatment of neoplasms, occasionally, defects secondary to trauma are seen. 3 Surgery as a means to restore complete nasal defects is difficult if not impossible owing to lack of cartilage to support the nose. 1, 4 Prosthesis can be given to accomplish the goal of providing near normal appearance for such patients. 3 Common methods used for fabricating nasal prosthesis include sculpting a pattern from a mass of wax or clay or making a cast of the patient's nose prior to surgery and duplicating it. This former method is time consuming and requires increased number of patient visits and a talented sculptor. The main drawback in the latter method is that patients come for prosthesis only after surgery is done. All these pose hurdles in fabricating a satisfying nasal prosthesis.
With the entry of computer-aided designing/computeraided manufacturing (CAD/CAM) technology into reconstructive dentistry, fabrication of extraoral prosthesis has been taken to a higher level in terms of contour replication and finesse detail reproduction.
2,5-7 CAD has made it possible for us maxillofacial prosthodontists to design and fabricate precise extraoral prostheses that would otherwise require the skill of a finely talented sculptor. Rapid prototyping (RP) is one of the two types of CAM, the other being computerized numerically controlled (CNC) milling. RP is a generic name given to related technologies that fabricate physical object directly from CAD data. Various RP technologies available are stereolithography, fused deposition method (FDM), laminated object manufacturing and selective laser sintering. Among these, the most common technologies used for medical modeling are stereolithography and FDM. 8 This article describes a CAD-RP technology for fabricating custom nasal prosthesis based on the type of nose and its desired size. The RP technology used for obtaining a physical model was FDM. FDM is an additive procedure where the prototype or the solid physical model is fabricated by depositing thermoplastic acrylonitrile butadiene styrene (ABS) resin in a layer by layer fashion according to the data fed to the machine. 8 
CASE REPORT
A 37-year-old, female patient reported to the Department of Prosthodontics, Government Dental College and Hospital, Chennai, with a nasal defect. The nasal defect was a postsurgical one following total rhinectomy for squamous cell carcinoma. The defect extended superiorly to the root and inferiorly to the base of nose and laterally short of the nasolabial fold ( Fig. 1 ). She had previously been restored with three different nasal prostheses in the past 5 years (Fig. 2) . Poor cosmetic appeal of all of the previous prostheses was the main reason for her seeking a new prosthesis. The patient had no siblings or a presurgical photograph that would have helped in sculpting a wax model of the prosthesis. Therefore it was decided to use CAD-RP technology to design the nasal prosthesis. The option of IJOPRD A contiguous spiral computerized tomographic (CT) scan of the patients face was made at intervals of 1.25 mm thickness. The patients head was stabilized and a scan from the supraorbital ridge to the junction of the upper and lower lip was made. The data acquired was converted to digital imaging and communications in medicine (DICOM) images and downloaded in a disk (Fig. 3) . The images were stored in x, y, z format. DICOM was used because of its simplicity, best output and compatibility with other CAD packages. Using 3D Doctor Software, data was processed and a 3D digital model of face obtained (Fig. 4) . Using this software, soft tissue contour was also displayed. This image could be rotated mediolaterally, anteroposteriorly and tilted to any angle in any direction. The projection of the face from any angle could thus be viewed. This is important as this facility allows viewing the profile of the patient.
Midline of the face was used as the axis of symmetry. The defect was measured in height and width (Fig. 5) . These measurements were compared with the nose measurements available in the digital database (Fig. 6) . The values of those digital noses that matched the defect measurements were chosen and superimposed on the defect area. The digital model that suited the most with the patients face with respect to both the measurements and cosmetic appeal was chosen. It was custom modified and the margins smoothed to perfection (Fig. 7) . This was done using free form software. Once the digital nasal model was perfected, it was transferred into a data file compatible for RP procedure. Using FDM, a solid physical model (nasal prototype) wad obtained (Fig. 8) .
The obtained plastic physical model was duplicated in wax using vinyl polysiloxane, 2 tried on the patients' face and margins checked. This wax nose model was invested in a manner to construct a two-piece mold; dewaxed, basic shade determined and processed using RTV silicone (Fig. 9) . implants was provided to the patient for retention of the prosthesis but as she did not want an invasive surgical procedure and was habituated to the spectacles, she preferred the latter method of retention. The nasal prosthesis was glued to eye glass frame which served as a retention aid and given to the patient (Fig. 10) at which time detailed instructions regarding care and use were provided.
DISCUSSION
Loss of any part of the human body especially one from the face can be a very traumatic experience. Nose among them requires special mention as it is located in the prominent central part of the face. Moreover, it is one such structure that cannot be hid casually like eyes (using tinted glasses) and ears (behind the hair). Therefore, a prosthesis that exactly replaces that of the patients' normal nose is very crucial to the success of rehabilitation. Although it can be stated that unlike the eyes and ears, nose does not have any counterpart and therefore easy to reconstruct as there is no possibility of comparing it with the normal part, 9 it is very important to consider the fact that unless a previous IJOPRD photograph or a cast of the normal structure is present, this is very difficult. 5 Moreover, if the patient requires prosthesis that does not simulate the normal nose, it can be an uphill task.
The standard procedure, 'donor technique' involves taking an impression of the nose of a person who matches the patients' morphological feature (e.g. sibling, relative) and duplicating it in wax. This is custom modified and processed. 9 The methods most commonly used for retaining nasal prosthesis include involving anatomical undercuts if available, medical adhesives, mechanical support (e.g. eyeglasses), 10 prosthetic connections to endosseous implants 10, 11 and attachment to maxillary obturators. 10, 12 The medical adhesives used to retain prostheses may irritate soft tissues that contact the prosthesis and may damage the thin margins of the prosthesis when it is removed for maintenance and cleaning. An eyeglasses-supported nasal prosthesis system may result in displacement, with an opening at the margins of the prosthesis. For definitive rehabilitation, osseointegrated craniofacial implants (two positioned in the premaxilla in the nasal floor and one in the glabella, if necessary) and a metal support bar to stabilize the prosthesis are best for anchoring a nasal prosthesis to the skull. 13 Alternatively, nose pattern can be directly sculpted on the cast of the patient and tried. This involves usage of anatomic contours as reference augmented by preoperative photograph supplied by the patient.
10,14-16 Very rarely, a defect free presurgical cast of the patient along with a photograph, if available can serve as an excellent model for duplicating the nose of the patient. 14 However, this procedure did not allow the choice of using various types of nasal structure. This is because it is very time consuming to compare infinite wax models of the nasal structure. Moreover, such library of wax models of noses is not readily available. The introduction of CT and MRI with 3D representation of human anatomy has opened up a new door for alternative methods of designing an anatomical structure. CAD allows precise designing of the form in terms of both contour and texture and CAM allows precise reproduction of the designed model. So this recent technology was adopted for the fabrication of the nasal prosthesis. The advantages of CAD-RP are manifold: a. With a proper digital library, various shapes of the nasal structure could be superimposed on the digital model and the required one opted in a matter of a few hours. 13, 17 b. For paired structures (e.g. eyes, ears), duplication to the exact dimension and mirroring can be done. 2, 6, 7 c. Using RP, complex internal forms as those present in the external ear can be reproduced with precision. d. Eliminates the need for an impression procedure. e. Eliminates the dependency on close relatives for the nasal impression. f. The digital model and the plastic prototype can be preserved. This is important as replacement of the prosthesis is required once in few years following discoloration, change in fit, tearing, aging and general wear. The plastic prototype also allows multiple pouring for shade matching purposes. g. They do not require a skilled anaplastologist for sculpting the clay model of the defect area (especially the ears). h. The possibility of 3D visualization and easy virtual changes (type of nose, dimensions, position on face) ensure optimization of the whole process prior the manufacturing. 17, 18 In addition, it allows the feedback of the patient to be incorporated.
The disadvantages of CAD-RP are: a. Cost factor. c. Requires equipment and computational skills of the CAD-CAM methods.
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CONCLUSION
Several authors have attempted to design facial prosthesis (ear, eyes and nose) using CAD-CAM technology. 2, [5] [6] [7] 13, [17] [18] [19] [20] This has helped in reducing time and increasing the quality of the final product. While conventional procedures have to depend on the patients siblings or close relatives or prefabricated casts along with photographs which may not be available at all times, CAD offers the edge of not having to depend on any of these. In addition it offers limitless shapes and sizes of digitized nose that can be checked virtually on the patient's digitized face. 13, 17 This can be helpful if the patient had not been pleased with his natural nose shape. Although it may seem to be costly in terms of money, it does reduce patient's number of visits and chairside time. Recent article has shown how CAD prosthesis can be more economical on finance and time than a manually built prosthesis. 13 This article presents a technique for designing nasal prosthesis using CAD-RP technology which was retained using spectacles. Nasal prosthesis and spectacles both designed and fabricated using CAD-RP technology has also been reported. 13 Given the advantages, in years to come CAD-RP will establish itself as a standard treatment procedure.
